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Total allowable errors (%) Parameter Unit 
Freeman et al. CLIA 
WBC 109/l 20 15 
RBC 1012/l 10 6 
Hb g/dl 7 7 
HTC % 10 6 





















































































































































































































































































Parameter Systems Technology 









In-house hemato logy ins t ruments  
C3 Laser Yes 5-part Yes (Ca, Fe) 95µl 12min Latex beats 1.37/1.1.87 
D4 Laser and 
Impedance 
Yes 5-part Yes (Ca) 20µl 2min - - 
E5 Impedance Yes 5-part No 16µl ~3min - 5,04A 
F6 Impedance Yes 3-part No 125µl 73sec Vet-Con V3.82s-r 
G7 Impedance Yes 3-part No 12µl ~80sec Minotrol-
16TM 
- 
H8 Impedance Yes 3-part No 10-20µl ~2min Abaxis 
controls 
3,51U 
K9 Buffy Coat Yes (no 
RBC) 
2-part No 111µl ~7min Calibration 
Rod 
4,3 
Laboratory  ins t ruments  
A10 Laser and 
Impedance 




B11 Laser and 
Peroxidase 













































Kind of flag Error message Explanation 
Technical Morphological
WBC/WIC/WOC Clinically significant difference between WIC and 
WOC count 
 9 
DFLT Default criteria were used to determine the five-
part-differential 
 9 
NWBC Non-WBC population is present below the 
dynamic WBC threshold on the size/complexity 
scatter plot 
 9 
FWBC Fragile WBC are suspected  9 
KWOC Clinically significant difference between WIC and 
WOC count, and a kinetic decline in the WOC 
count rate 
 9 
NRBC Nucleated red blood cells  9 
RRBC Resistant red blood cells  9 
PLTR Platelet recount  9 
















































































Kind of flag Error message Explanation 
Technical Morphological
DB1/2, DB1/3, DB1-5 Differential algorithm issues, confirm with blood 
smear 
 9 
RB9 MCHC out of reportable range  9 
HB1 Hemoglobin out of reportable range  9 
PB2 MPV out of reportable range  9 
DB10 Possible rate analysis issue. Confirm differential 
with blood smear 
9  
HI Possible dilution issue. Review blood smear and 
check WBC 
9  
RB2 Low RBC statistics. Distribution parameter not 
reported 
 9 
RB1 Too many RBC fragments. Confirm PLT value with 
blood smear 
 9 
DA1-5 Differential count too high. Confirm with blood 
smear 
 9 
RB3 Low PLT statistics. Distribution parameter not 
reported 
 9 
Hb air timing Hemoglobin air timing  9 






















Kind of flag Error message Explanation 
Technical Morphological
# next to WBC, Eos, RBC 
or PLT 
Clogging has been detected before analysis 
 9 
& next to WBC Clogging has been detected during analysis 9  
@ next to RBC or PLT Homogeneity error has been detected during 
analysis 
9  
M next to differential Monocyte value too high due to blasts or old blood  9 
R next to RBC, MCV, 
HCT and Hb 
Result rejected due to error value of MCHC 
 9 
R next to WBC Result rejected due to an analysis error  9 













Kind of flag Error message Explanation 
Technical Morphological
BD L/G/M Lymphocyte and granulocyte populations are 
overlapped 
 9 
GM L/G/M Large majority of the cells are seen as 
granulocytes 
 9 
LM L/G/M Large majority of the cells are seen as 
lymphocytes 
 9 
DE PLT or RBC Rerun Distribution Error (PLT and RBC cannot be 
differentiated) 
9  
FD RBC/PLT Floating Discriminator  9 











Kind of flag Error message Explanation 
Technical Morphological 
* next to WBC Sample was analyzed three times and all three 
counts differed 
9  
$ next to WBC, PLT or 
RBC 
Two of the three counts were within precision 
limits 
 9 
D next to PLT, RBC, Hb 
or HCT 
Linearity range for the parameter has been 
exceeded  
 9 































Kind of flag Error message Explanation 
Technical Morphological
Granulocytes (1) Red cells have not separated cleanly from 
granulocytes 
 9 
Buffy Coat (1) Granulocytes have not separated cleanly from the 
lymph/mono layer and RBC layer 
 9 
Buffy Coat (3) Lymph/mono layer has not separated distinctly from 
the other cell layers, possibly due to inadequate 
staining 
 9 
Buffy Coat (4) Buffy Coat layer inconsistent due to clumped 
platelets, granulocytes, expired tube or stain on 
tube exterior 
9  
Buffy Coat (6) Buffy Coat cell layers inconsistent, re-spin sample 
and retest 
9  
PLT (1) Platelets found on top of float, re-spin sample and 
retest 
9  
Hb (1) The presence of either immature red blood cells or 


























































































































































12 buoyancy is the upward force on an object produced by the surrounding fluid, due to the pressure difference of 


























































































































 9  - 57
 




























3 - - - 44
 




















































































































































































































































































































































Instrument, Coefficients of variation (%) Parameter 
A C D E F G H 
WBC 1,4 3,1 2,3 3,2 2,6 2,2 1,4 
RBC 0,5 4,1 2,8 1,2 2,0 2,7 1,4 
Hb 0,6 2,9 1,3 1,1 2,3 1,8 0,7 
HCT 0,7 3,9 2,8 1,6 2,5 2,7 2,1 
MCV 0,6 0,4 1,0 0,9 0,7 0,6 1,0 
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Instruments A B C D E F G H K 
Dog 7 / 10 1 / 6 7 / 10 0 / 4 3 / 7 7 / 10 6 / 9 0 / 9 2 / 7 












































Instruments A B C D E 
Dog 5 / 6 4 / 5 7 / 8 0 / 2 3 / 4 
































Instruments A B C D E 
Dog 36 / 37 29 / 30 43 / 48 17 / 20 23 / 28 
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Parameter (109/l) A * B * C * E F * G H 
WBC 23.80 31.22 32.72 27.49 29.5 30.87 30.85 
Neutrophils/Granulocytes 22.50 15.69 14.88 24.38 25.5 30.20 28.41 
Eosinophils 0.60 0.32 0.40 0.60    
Lymphocytes 0.70 8.56 13.78 1.79 1.4 0.60 1.73 
Monocytes 0.0 1.08 3.52 0.71 2.60 0.1 0.71 
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